Multiplex immunohistochemistry (IHC) analysis was performed with Ki-67 and an antibody to Antigen #2 (target name withheld). Multiplex immunohistochemistry was performed using a cocktail of primary antibodies and polymer-based detection chemistry. Staining for Ki-67 was developed first with alkaline phosphatase and Vulcan Red chromogen. Staining for Antigen #2 was developed second using HRP and DAB. Samples were counter-stained with hematoxylin. If Detection and analysis of two or more co-localized antigens by light microscopy has been hindered by the difficulty in discerning and quantifying overlaying chromogens. Performing multi-analyte immunohistochemistry has many potential benefits and applications in the field of drug target evaluation and patient screening, including: 1) determination and quantification of immunoreactivity co-localization; 2) evaluation of spatial relationships between immunoreactive cell types; 3) signal transduction pathway activation studies; 4) reduction in tissue depletion; and 5) decreased reagent utilization. Multiplex immunofluorescence is not widely used as an analytical technique for clinical samples due to its lower sensitivity than chromogenic methods and concerns about autofluorescence in formalin-fixed tissue. Through the use of multispectral imaging, the absorption pattern of overlapping chromogens can be spectrally unmixed into quantitative individual dye components. This process works accurately when chromogens are developed to a lower intensity than typical for most standard pathology laboratories. The chromogens must be developed to a point where they do not scatter light or block subsequent chromogenic development. The current study was performed to define the accuracy of spectral unmixing of chromogens and evaluate whether interference existed between chromogens. Stained samples were imaged using multispectral imaging, and quantitative grayscale images for each analyte were created by spectral unmixing. The grayscale images were analyzed using image analysis software to determine the overall expression levels of each analyte. Development with Vulcan Red followed by DAB produced little interference, while high density development with DAB decreased the subsequent Vulcan Red staining intensity. Vulcan Red, DAB and hematoxylin unmixed properly and quantitatively. In summary, when multiplexed chromogenic IHC assays were developed using methods optimized for multispectral imaging, the technique demonstrated excellent performance characteristics without suffering from drawbacks commonly associated with fluorescence-based techniques. 
If the first round chromogenic deposition interfered with the development of the second round chromogen, the green would have lighter intensity in the center where it overlapped the red.
There is no evidence that the deposition of Vulcan Red reduces the staining for the second analyte. 
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